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In a constant pressure battery in continuous action at constant temperature the change of volume depends on the chemical transformations taking place in the battery, and is proportional to the quantities of the chemical constituents involved in the change, or again to the quantity of electricity that has passed through the battery, giving                   d
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in accordance with Faraday's Law. Thus for example if we take the case of hydrogen and oxygen, the value of (-j-J will represent
the difference between the volumes of one electrochemical equivalent of oxygen and hydrogen and that of water at the temperature and pressure of the cell. We may therefore write
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This equation may be integrated keeping T constant in order to compare the electromotive forces of the same battery at two different pressures at the same temperature provided the (p, F, T) equations of the substances involved are known.
Example. Suppose the substances to consist partly of solids and liquids whose volume may be approximately assumed to be independent of the pressure, partly of gases which obey Boyle's Law. Then at constant temperature T
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where A is the change of volume of one electro - chemical equivalent
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of the solids and liquids, — that  of the  gases.    Then the integral becomes
(299)        EfaT) - E(p,T} = A fa -pj + BT log &•
The experimental aspect of such equations has been studied by Gilbault.
164. The Peltier aad Kelvin Effects. Hitherto we have considered thermo-electric phenomena that are associated with chemical action. We now proceed to discuss more fully those phenomena which occur in systems of conductors in which no chemical action takes place. Such conductors are called conductors of the first class, those previously considered being classed as conductors offhe second class. functions of I alone, so long as the battery is continuously working. In this case equation (290) gives on integration
